i8o             RAYS OF POSITIVE ELECTRICITY

atom or molecule in the discharge tube produces a separate
parabola on the photographic plate, and If we measure these
parabolas then by means of the formula (p. 21)

m

we can determine the value of e\m for the particles producing
any parabolas, We know, too, that the charge e is either
the ionic charge whose value on the electrostatic system of
units is 4*8 X icr10, or some multiple of it. We have, too, as
we shall see, the means of determining what this multiple is.
As we can determine the value of <?, and since we know by the
measurement of the parabola the value of e/m, we can deduce
the value of m and thus determine the masses of the particles
forming the positive rays. As these particles are the atoms and
molecules of the gases in. the discharge tube it is evident that in
this way we can determine the atomic or molecular weight of
the gases in the positive rays. We can thus identify these gases
as far as can be done by the knowledge of their atomic weight.
The study of the photographs gives us in fact the atomic
weights of the various gases in the tube, and thus enables
us to determine the nature of its contents. We can thus
analyse a gas by putting a small quantity of it into a
discharge tube and taking a photograph of the positive rays.
This method of analysis has many advantages. In the first
place, as the pressure is very low, only a very small quantity
of gas is required; the total amount of gas in the discharge
tube of the size used in my experiments would only occupy
about 'oi cc. at atmospheric pressure, and a constituent
present to the extent of only a very small percentage would
give well-defined parabolas. If there is a new gas in the
tube it is indicated by the presence of a new parabola, but
this parabola does far more than show that something neweywould also increase the
